Supply chain finance has become an interesting research topic which attracts lots of attention from scholars recently, particularly after the global financial crisis. However, only few studies have examined the causal relationship between supply chain finance and firm performance. More specially, there is a big research gap when almost none of existing research has analysed the nonlinear impact of supply chain finance on firm performance. With this aim, this paper succeeds in giving first empirical evidence on the U-shaped nonlinear relationship between supply chain finance and the performance of seafood firms in Vietnam. Specifically, a bad performance of supply chain finance (the increase in cash conversion cycle -CCC) causes a lower firm performance (FP). Nevertheless, if any decrease in firm performance reaches its minimum (CCC*), the restructuring of the firm will gradually improve it. In addition, firm performance is significantly influenced by controlled variables of firm-specific, firm size (SIZE) and capital structure (CAP), and macroeconomic, economic growth (EG), factors. The findings are valuable for the management as well as scholars in bringing a more comprehensive perspective on the causal relationship between supply chain finance and firm performance.
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Introduction
International integration considerably boosts the import and export of seafood businesses in Vietnam. However, this force also brings them a number of challenges in management which creates a demand to adjust their operation and competitive ability. When facing these challenges, the management of supply chain in general and supply chain finance in particular is a major issue to be paid more attention. In fact, Vietnam has just experienced many predicaments caused by the global financial crisis, so it is not easy to access to credit institutions as well as stock market. Therefore, seafood firms frequently aim to the improvement in supply chain finance in order to optimize their working capital. More than that, supply chain finance helps lower capital cost (Wuttke et al., 2013) , and more specially improves firm performance (Raghavan & Mishra, 2011; Lekkakos & Serrano, 2016) . Despite its importance in boosting how the firm performs, this topic has not been common in empirical research. Only few scholars, namely, Zhang et al. (2019) and Bui (2020b) have investigated the impact of supply chain finance on firm performance. Interestingly, all these studies report that supply chain finance helps raise the performance of its participants. However, is supply chain finance always positively correlated to the firm performance? Does the optimal threshold really exist in this correlation? This is a big research gap which needs to be filled for the answers. Accordingly, this study is conducted with the aim of providing first empirical evidence on the causal correlation between supply chain finance and seafood firm performance in Vietnam.
Literature review
The performance of supply chain finance is usually measured by indicator of cash conversion cycle (Zhang et al., 2019) , which is defined as the period starting from the cash outlay to cash recovery (Zhang et al., 2019; Bui, 2020b) . According to Wuttke et al. (2013) , the decrease in cash conversion cycle makes firms speed up the cash conversion by a lower cost of capital. Also, this indicates a robust financial connection in the supply chain (Wuttke et al., 2013) , so its participants perform better. Contrariwise, a bad performance of supply chain finance brings its participants difficulties in raising their trade credit form suppliers and stabilizing supply chain which exert big influence on their performance. It can be stated that supply chain finance plays a vital role in the optimization of financial flows (Pfohl & Gomm, 2009) , and working capital (Liebl et al., 2016) ; the stabilization of the entire supply chain (Klapper, 2006) ; and more particularly the increase in firm performance (Raghavan & Mishra, 2011; Lekkakos & Serrano, 2016) . Although supply chain finance has been analysed more since the beginning of twenty-first century (Pfohl & Gomm, 2009 ), especially after the global financial crisis (Polak et al., 2012) , the impact of supply chain finance on firm performance is only examined by few researchers, namely Zhang et al. (2019) and Bui (2020b) who intriguingly reveal their positive correlation. In other words, a short cash conversion cycle stimulates the supply chain participants to perform more effectively. Further, the performance is also influenced by some control variables of firm-specific and macroeconomic factors such as capital structure (Azhagaiah & Gavoury, 2011; Malik, 2011; Akinlo & Asaolu, 2012; González, 2013; Chechet & Olayiwola, 2014; Vithessonthi & Tongurai, 2015; Daud et al., 2016; Ameen & Shahzadi, 2017; Ghayas & Akhter, 2018; Bui, 2020b) , firm size (Malik, 2011; Akinlo & Asaolu, 2012; Vithessonthi & Tongurai, 2015; Daud et al., 2016; Bui, 2020b) , and economic growth (Vithessonthi & Tongurai, 2015) . Accordingly, a healthy economy and large size of the participants facilitate the improvement of their performance. Also, more loans (especially medium-and long-term ones) and their inefficient uses place more financial burdens on these firms and negatively influence their performance. Based on these, next, the author develops a model of the nonlinear impact of supply chain finance on the performance of Vietnam seafood firms.
Data and methodology

Data collection
The paper uses data from World Bank and financial statements of 20 seafood companies listed on Vietnam stock exchange. These data are collected from 2010 to 2018 when Vietnam seafood industry made a positive recovery after the global financial crisis.
Methodology
With the objective of examining the nonlinear impact of supply chain finance on the performance of Vietnam seafood firms, the author analyses the model by employing Pooled regression (POLS), Fixed effects model (FEM) and Random effects model (REM). Then, regression analysis is performed to address potential endogeneity, heteroskedasticity, and autocorrelation issues. Following that, Generalized Method of Moment (GMM) is adopted to repair problems in regression-based hypotheses (if any) and potential endogeneity (Bui, 2020b; Doan, 2020a; Doan, 2020b) . Specially for nonlinear impact model, the GMM is superior to other models (Bui, 2020a) . Based on the earlier results, it can be seen that firm performance (FP) is measured by return on assets (ROA) while supply chain finance is measured by cash conversion cycle (CCC) defined as the period starting from the cash outlay to cash recovery. Additionally, squares of cash conversion cycle (CCC 2 ) is included in the paper to consider the nonlinear effect of supply chain finance on the performance of Vietnam seafood firms, which is its novelty. About control variables, firm size (logarithm of total assets -SIZE), capital structure (total debt to total assets -CAP), and economic growth (EG). Consequently, the following model is proposed: 
Empirical results
Variable correlations are shown in Table 1 as follows, Table 2 as follows: 
Independent variables
Cash conversion cycle (CCC)
Control variables
Firm size (SIZE)
From Table 2 , it can be seen that F-test is significant at the 1% level while Hausman test has the 1 percent level of significance. Therefore, it can be deduced that the result of the fixed effects model (FEM) shows its appropriateness. Table 3 reveals that there are no serious problems of multicollinearity. Meanwhile, heteroscedasticity and autocorrelation issues really exist. Accordingly, the GMM is chosen for investigating the nonlinear impact of supply chain finance on firm performance. The GMM is superior in controlling heteroscedasticity, autocorrelation and potential endogeneity issues (Doytch & Uctum, 2011) . Results of Sargan test indicate that instrumental variables adopted in the model is appropriate. Also, according to Arellano-Bond test's results, autocorrelation does not really exist (Table 4 ). It can be concluded that the results are valid. As can be seen from the results, firm performance (FP) is negatively influenced by CCC (-0.0002) and positively influenced by CCC 2 (1.39×10 -7 ) at the 1% level of significance. These are consistent with what Zhang et al. (2019) and Bui (2020b) who have reported the negative association between cash conversion cycle (CCC) and squares of cash conversion cycle (CCC 2 ) of firm performance (FP). Alternatively, the U-shaped nonlinear effect of supply chain finance on firm performance really exists, which is a novelty of this study. Thus, the low performance of supply chain finance (cash conversion cycle (CCC) increases) will lower firm performance (FP). However, when this decrease reaches its minimum (CCC * ), the firm will undergo restructuring for its recovery and improvement (Fig. 2) . Accordingly, the initial research question will be explained as follows: the relationship between supply chain finance and firm performance is U-shaped nonlinear impact, i.e. supply chain finance does not always exert positive influence on how the firm performs. Concurrently, there is an optimal threshold for this impact, alternatively the minimum of CCC * .
Source: Computed by the author. Besides, firm performance (FP) is significantly correlated with the control variables of firm-specific and macroeconomic factors (namely economic growth (EG)). Specifically, firm size (SIZE) positively affects (0.0130) firm performance (FP) at the 1% level of significance. This corroborates results of Malik (2011) , Akinlo and Asaolu (2012) , Vithessonthi and Tongurai (2015) , Daud et al. (2016) . Meanwhile, capital structure (CAP) is negatively (-0.0358) associated with how the firm performs at the 10% level of significance. This result is intriguingly what Azhagaiah and Gavoury (2011), Malik (2011) , Akinlo and Asaolu (2012) , González (2013) , Chechet and Olayiwola (2014) , Vithessonthi and Tongurai (2015) , Daud et al. (2016) , Ameen and Shahzadi (2017) , Ghayas and Akhter (2018) have been found previously. Moreover, economic growth (EG) positively influences the performance (1.2335) at the significance level of 5 percent. This contributes to the result of Vithessonthi and Tongurai (2015) .
Conclusions
The paper has succeeded in giving first empirical evidence on the nonlinear impact of supply chain finance on the firm performance. Particularly, the inefficiency of supply chain finance will cause a fall in the firm performance. Nevertheless, when this fall reaches its lowest threshold, restructure will be done in the firm in order to recover and improve its turnover. Thus, it can be deduced that supply chain finance exerts U-shaped nonlinear impact on the performance, so the optimal threshold in the impact can be defined by the minimum of CCC * . In addition, the paper reveals that firm performance is significantly related to firm-specific (firm size (SIZE) and capital structure (CAP)) and macroeconomic (economic growth (EG)) determinants. In short, supply chain finance does not frequently exert positive impact on how its participants perform. Their restructuring occurred by the lowest threshold (CCC * ) makes this correlation considerably changes. This empirical evidence is essential in giving the management and scholars a comprehensive perspective on the nexus between supply chain finance and firm performance. However, due to short dataset, the author is not able to investigate this correlation employing cubic or quartic function for a longer observation on this nonlinear impact. This may be an interesting proposal for future research. 
